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(54) IMAGE SIGNAL PROCESSING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image signal processing 
apparatus capable of discriminating a type of an image signal with 
high accuracy, employing one interpolation processing circuit so as 
to perform number of pixel conversion processes according to a 
result of the discrimination while switching a plurality of 
interpolation systems corresponding to the types of the images, and 
adapting to a request of high image quality while realizing a 
simplified circuit configuration. 

SOLUTION: A vertical image discrimination circuit 20 and a 
horizontal image discrimination circuit 60 discriminate a type of an 
image according to a prescribed logical arithmetic operation by 
using luminance data of four adjacent pixels in vertical and 
horizontal directions, output a flag signal denoting the result of 
discrimination, a vertical interpolation circuit 10 and a horizontal 
interpolation circuit 50 apply interpolation processing by the 
interpolation processing system applied to the type of image and 
convert the number of pixels, then the one interpolation circuit 
selects an interpolation system suitable for the kind of the image 
signal to realize the interpolation processing, and the image signal 
processing apparatus can cope with the simplified circuit 
configuration and high image quality. 
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[0 0 0 6 ] 

»Bft^WBas*>-6o 1 - 0 5 5 5 0 



(3) 



2003-319171 



t ^mmmx-te § as &k h it mmnitm 

10 0 0 7] * fc, 2001-189850 
{cH*S*X^#&"Ctt. — try* r^tfy 

?=t^y$}) > 3 ^*5*;ttCGM«©*tPiB*&afctt* 

[0 0 0 8] d^S*WfcaE*TftS*tfc1> 
-capjgijb, SttWBUOJIgJtttlftoT 1 oOfltlBftaiElB 

10 0 0 9] 

»J-f-©1B«WBU*fti:, ±EW<MflBU#a<&*JBU*S**;i 
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SK*ia^felt5»ii/i«IB0«a*aS:a«L. 
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| A-C | ) / 21?&m&tlZ><DX\ 1$VMITH(0^ 

♦OSUHt, B8t5 4o^i*D, B, C, AOWr- 
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+ I A — c | ) fcfflv^Tfi 1 5 So 

[0 0 3 4] 0 2 l^-TBifix — ^&£*L 
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^*rSi*^-^^^!lT*li, JWiSfrbfc. I A-B | /K(0 

«*/h*<, ±EU#v^THaTl:4«. - 

g^iU^^i-^^^ft^-F LG y £fci3:FLG x dSffl* 
[ 0 0 3 5] _tj£ Lfc<fc 9 Hi l^-T^iS^Jgtf) 

g§6 Olc^i^X. ^^/vSr^tSSf-^ l: 
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[0 0 3 7 ] B&ttm&a 

* H JfcJK ffi co ® «{g ^r*&m%k B l£ *3 it 6 IS nAS 
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[0042] iftHMfflifta 

itf Ift^MmAatl, 2o*fctt2o£JLL 

a.Sr^-r«^:H^*)So :-^> «Hx.tf. ftl^P^M 
fflltrfc-5®^A^ BitS^#> aifiP(Z)8Su^ 

[0 0 4 3] ®5I-*5V>T > liAi B <Df&M 

^r\k *^ae^Pilf*A(OlElltSrx («0Sx 

^l) ^(Dtztb, kmmBk<D&ffi& 

(i-x) t*5o iB^ttffltoatciJioT^^bttfca 

@^PC0Sgl/^/WJ, (1-x) A+xBtiS 0 

[0 0 4 4] t'^^ffipa^a 

*mBB*f--*<5#«IW«ftf (x) ^^ffib. ^I^MPp^ 
^d?. [ 0 0 4 5 ] m 6 fi. ^r^ — fffim&imicm^^ti 

rt^sw»-*-5Sf*D f b, a, cat;aijSP^M 

®?gD, B, A, CtiJlKJJcBBfi*nTV^ 0 j^S^P 
tt. lJ*BiA<^Pflirfct) % iffiXB^oEflt^x (0 ^ 
.x^l) t*5. :til:J:ot, &E*P tmmAkV) 
Ei^ ( l - x ) . ttBjfiP iH*Di:^iE*j6S ( 3 + 
x) s ae^^H^Ci^ERtJi 5 (2-x) t 

[0 0 4 6 ] y ^4iPfl«ia(w*3l/^T, »x(C 

5<? *JL-C*fifflflMR f (x) Ir&CtC^-r^ (3) CJ:oTi: 
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tB£;fr5o &*s. 5£ (3) ClSol^T, a teM;£<£>te£& . [0 0 4 7] 

[ft 3] , . 

(a + 2) lxl 3 -(a+3) |xl 2 +l I x I £ 1 

a (I x l 3 -5 I x ( 8 +8 I x I -4) 1 < I x I ^2 

0 • 2< I x I 



f(x)= < 



(3) 



[0 04 81 ^ (3) ^r^ — t^yf^thW&foX 
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I x I 3 - 2 I x I 2 + 1 

f(x)=< 
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I x I 2*1 
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0 • -2< I x I 
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offS^/uP (x) fi % *tR3«S:f (x) Hooi [fgfcs] 
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Hll tc^-rSitfl|]Bifc*JSUIeIB 2 0*fctt*^lff 
«*0S'JIhJK6 0^5)fflAJii577^«fF LG y * 
F L G x I^CTtT5l<^T\ ^a*f*OB«lB#^ 

4*5. ^^-t 0 ^^K^^^^^c«^^S^^v^X. _L 

[0 0 5 7] B8-B1 OH iiEL^ffira^gSrHS, 

ttlDlalSl 0*fctt7K¥ffl*tlBlElB5 O^r^di!^ 
[0 0 5 8 ] H 8 12, If DBIsIB 3 0 0 O^^^r^riHl^ 

m-Cfe^c m^<oX^)^. ffiWWBmi ooii, «*IhIK 

10 3, 102. 3 0 3XT/*DjHaBl 0 6. 

tt*!DBl04 % 1 0 7. 1 0 9Stf**ElBl0 5, 
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[0 0 5 9] 10111 pj^T^ — $ A, B , £ 
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;*Hf #o u t 1 , o u t 2 Sr£j£;-f5o tU^J^f-^o u t 

ih 77^ifFLGiiaotaai^, m*-^— 
t i = A^fc^B. &M&m<Dm&\z, o u t 1 = ( 1 

40 -x) A+xBo ttJ^^f-^-ou t 2 11, Ilf-^Ai: 

out 2= (1 — x) A-fxB 0 
[0 0 6 0] 81 35 Is] B 1 0 2 tt, IB*?*— *C, IX S 
l/^Sx t (l-x) {ti*HH§-o u t 3£4£ 

^t^c 4*5, a^t -ji-o ut3u, mm*f—# ctv 

l^t^iMlW^fe^o fiP*>. ou t 3= (1 
- x ) C + x D 0 
[0 0 6 1 ] fftx^^tt, 3- 

x £»fcb-f 5e K9I53B 10 811 »x ©3 x 2 £ 
5(9 g>£b}-f5 c ®®fH]#n 0 9-11 &3£x&l5ffef||El»n 0 
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[ 0 0 6 2] mWls]&l 0 4 14, St^0B3 0 lfrbtti 
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5o JMHSBl 0 5t4, ttJFglBl 0 4©ffi;£>«#i:«' 
»1 0 4 0ttiM*ioiS:)iait5. 2jd3HhIB 1 

0 6 tfu XffBIBro 5<tia;fcff-§-i:Si*lE]Bi 0 1 o 

fcH^f # o u t 2 t £;!JP^ U JnWJftS o u t 4 &mJd 
i"5o ^JP^IhIB 10 6 commit #o u t 4 fi, a 

(5) fcJioT^-x.bi'LS** — ^y^*IIB«a©tt* 

[ 0 0 6 3 ] S^IhIK 1 0 3 14. 7 7 #16 # F LG2I: 

iSDT, 2H;g[ElB 10 1 (D&jj o u t l 4fcttlPj(|gB 
10 6 oai^ o u t 4 ©fflJXj&»fcaW*LTttiA-*"5o ± 
3dSLfcJ:5^. aWHUBl 0 KDttiJjou t l « % 7 5 

H8fc«"t-*IIBlH!Kl 0 Ott. 77^fFLG 

ft-^-A, b, c, dk^l-c, *iSflrtfKk *7g*tMX 

5c 

[0 0 6 4 ] H9it si^ihib ioi (Dm&m*^ u 

01 0J4. «£[eIB1 0 2©ifiH«ft*lTlr^. J£A 
T. HI 9 t m 1 0 Sr#SLoo, SSSIhIB 1 0 1 1 

[0 0 6 5] m 9 fc^f <t 5 StJEIslB lout * 

£(5lBl 11. 112. ^PfflHlBl 1 3. ^WlHlBl i 

4. 1 1 5at«t«E»l 1 6{dJ;oT*^^ixTV> 
[0 0 6 6] KIEglRl 1 1 (4. Bf-^Ai:fS 1 

- x ttaasrwmu um^fei i 3^a*i-s 0 
sibi i 2 mf^BiMx ^a^sitfiu 

#P©[h]B1 1 3^m^^5 0 #Q^[h]B2 1 3 {4. ^SIh3 
811 1 t 1 1 2<D^jlS;^£r£P3lU 31^0^1 3 5 
^tb^-T^o £P^> *D^0Bl 1 3 60tU^i4, 

[oo67] jtg^B i i 6 14. m& x t mm. 0 . 5 £ 

I, 514RIEJB 1 1 4 i:^t5o MH1B 1 14(4, Jfc 
ROB! 3 6 d*fe©»^fM«l«#S c (rJSCT. HSSx 

[ 0 0 6 8 ] JttfclEJB 1 1 6i iliRlHlB 1 ] 4 tC J; o 

^Lti^itSo ilSIA £ B<offijKf4 l Tfc5 

ftx^O. 5 J; t>*#t^4B-g\ ®SfAas&g,&P 



(7) 4*61.2 003-319171 

12 

[0 0 6 9] «R[§lBl 1 5*4. 7 7^ff FLGW 

t)m^<Dfafofr$:m%iL,xmt)~tZ> 0 77^MFLG 
(IJSCT, »SWUBl 1 4<D\titim^r&m$i£tiZ>k. 
Mou t 1 ttl* A t B 5ftiSfttW©Jfe*i 

»t£> ip^iHi^i i 3(om*«#3ft s »«*tbS 
w^io u t i&mmAbB\zM'tz>&j&w$<of&%: 

10 tteZo — ffi^o u t 214. JqfftsiBi 1 3 (Dm 

[0 0 7 0] ^(-. Stff (HB 1 o 2.u:o^TR9!-t-5 0 . 
B10 tc^-t J: 5 fc. m%m& 1 0 2 f4> »9H«IB 1 2 
1, 1 2 2&t«JPfflE]Bl 2 3tC ioXTlfrit^ixT^ 

[0071] ^©sb i2i{4, mmf—z c taEsti 

-x£<Da&j*tiBU ;DP*{e3B 1 2 3{C^t^)c *• 
0^12 2(4, Iir-^Di:fSx £ <D*8£r^titJ b. 
AllTiaBl 2 3tCfcti^i-5 0 JnJHUBl 2 3 14, *|HeI 
£0 »121tl2 2 0g|^^^:^^P#LT. •£ 

fout3i ltttlM5o fiP^s ^JPgL(H]Bl 2 3 COtfcJ 

[0 0 7 2] a±RWtfci5l^ *H1E»«^«RHhI 
B 1 0 0 (4. Slfftii^ 1 0 1 il 0 2 <oa*ff -S-irS<5 

4 o^IiA, B, C, DJC^.L-C, Sific^lf 

IB. j»^fflra*^i44^-^^^«ra^o5 Mix 
5c ^SIhIBI 0 1 iaot, AASttflflc^Ltl 

IZmMffiffite. 77^ff F LG 1 Ciot^^n 

5o amnaB i o i a»&fflA£jxaif*A f Bir 
»i-5*»l*w<ott*xr/«JHHiBi o 2 3&*6>mA*tt 

*fy*4iB»«a s *Tfcix. ^(nfegzk l^xm^o u t 4 

[0 0 7 3 ] 31^lHjg& 103iaoT, 7 V If iB-^rF L 
G 2 IdjfcCT. ^*IH]^ 2 0 3 COffi^m^-o u t 1 <h * 

m > ra * fc t4 a. — tr y t <o {pjn^ zmtRi^xm 

[ 0 0 7 4 ] ^H%fl$lB^1ffimttSlHlB 1 0 0 (4> SI l 
Ic^i-Httft^SSH^feSSEfflttrafflfmiHlBl 0 

xt/7k¥fflffira(HB5 oof^^iciigfflpr^r*fc5c 



(S) 



13 

[0 0 7 5]' 

[01] **M^«5lj«fS#^3®^«o-|llfi»lllS: 

[02] Pgi"^) 4®^^^PJ^^-^^S<5< HJ«¥U 

su a £ » -r H T?*> 5 o 

[0 4] *5fi«*IM«ia*r*r*iS:H'e*>S. 



70 



4#SB 2 J 0 O 3-3 19 ft<7 1 

■ ■ . 

14 

[05] «««n«!lSr»t«d:B^«>S. 

[0 6] *~-^y?ffim&mizj$\,^tizm&4mm 

(0 8] «««^*iigj»ax?*>So 
[0 9] ffira*Q f Sle]^.Sr«j^i-6iBff'lHlB^>— 

[0 10] ffif5feS[H]K*«*^5te^SiS®Kco--« 

[«F*oRB] 

1 0 -Sa[^«M®K. 2 0-"SEffi«ffcWfliJ4Hj&. 3 

0-1, 3 0-2, 3 0-3-7^W<y77, 5 0- 

7k¥-mffiffl®&, 6 0-7k¥^H<fe*JSUli]K. 7 0- 

1, 7 0- 2, 7 0-3-I*Ay77» lOO-fffl 
mss. 10 1, 10 2-S#tsIKo 



[02] 



[03] 



[-0 4] 




I A - C | 



I A-B| 



IB-DI 




(orMD &* 



I 



I 
I 

I 



10 9] 



B 



[05] 



[06] 



101 



114 




[010] 



1 - x 



B 
FIG 






- 


k Sc 


[a 


:« 
IS 




116 



102 




<10) #§12 0 0 3- 3 1 9 1 7 1 



IH7] -nasi . 




FLG2 



F $ — J* 5B057 BA30 CA01 CA02 CA06 CA08 

CA12 CA16 CD06 CH08 CH18 
5C076 AA21 AA22 AA27 BA05 BB25 
CA10 

5C077 LL19 PP20 PP28 PP47 PP48 
PP68 PQ20 RR11 RR]9 



